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CLAIMS FEES AND CONSIDERED PART OF THE ORIGINAL FILING AND 
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Hon. Asst. Commissioner of Patents 
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Please preliminarily amend the subject application as follows: 
IN THE CLAIMS : 

Please amend claims 1-13 as follows: 

1 . (Amended) Method for treatment of accumulators having at least one cell 
comprising the steps of applying a varying direct current from a charging unit 
to at least one cell in an accumulator in intermittent current supply periods, 
which are interrupted by current free pauses, the direct current being 
sufficient to generate gas in the accumulator, wherein said treatment 
comprises a regeneration process, wherein said current supply periods have 
a length of between 0.01 and 0.5 seconds, a current level during said current 
supply periods amounting to between 80 and 1000 A, said pauses having a 
length of 1 to 20 seconds; registering process data for at least one cell in the 
accumulator during the treatment process; and controlling the treatment 
process with said process data. 

2. (Amended) Method according to claim 1 , wherein a conductivity in an 
electrolyte in the cell, and/or a temperature in the electrolyte in the cell 
[constitutes] comprises said process data. 

3. (Amended) Method according to claim 1 , wherein sensors for said process 
data are introduced down into the electrolyte in each cell where process data 
is to be registered. 



Sir: 



4. (Amended) Method according to claim 1 , wherein what is controlled during 
the treatment process is a length of said current supply periods, which may 
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be between 0.01 and 0,5 seconds, a length of said pauses, which m'ay be 
between 1-20 seconds, and the current supply periods preferably being 
considerably shorter than the pauses. 

5. (Amended) Method according to claim 1 , wherein a current is applied during 
the current supply periods, which current is strong enough in order for each 
cell in the accumulator to reach a voltage of at least 2.5 V during the current 
supply periods. 

6. (Amended) Method according to claim 1 , wherein said current level during 
said current supply periods amounts to at least 110 A and 1000 A at the most. 

7. (Amended) Method according to claim 1, wherein a current level during said 
current supply periods is 1 50 A at the most. 

8. (Amended) Method according to claim 1, wherein the treatment process is 
performed in a number of cycles, each cycle comprising a regeneration part 
of 2-8 hours, and a charge part. 

9. (Amended) Method according to claim 1 , wherein said registering of process 
data and said controlling, is continuously performed during the entire or 
substantially the entire treatment process. 

10. (Amended) Method according to claim 1 , wherein said registering of process 
data is performed during a predetermined time period of the entire treatment 
period. 

11. (Amended) Method according to claim 1 , wherein said registering of process 
data and controlling based on this process data, is individually performed for 
all or substantially all cells in the accumulator. 

12. (Amended) Method according to claim 1 , wherein the total current running to 
the accumulator during the current supply periods is registered by surveying 
of a mean value for said process data for a small number of current supply 
periods, optimal control, and thereby optimal treatment, thereafter being 
ensured when the mean value of the succeeding current supply periods, 
remains in the main constant. 

13. (Amended) Method according to claim 1 , wherein general data, for each 
individual accumulator, is used for the controlling of the treatment process, 
which general data is chosen from the group consisting of name of the 
customer, date, accumulator manufacturer, type number for the accumulator, 
type values for the accumulator, year of manufacture, time of the first 
operational use of the accumulator, time between previously performed 
treatments, and type of device in which the accumulator is used. 

14. (Amended) Method according to claim 13, wherein older general data and 
process data too, for other accumulators and/or for previous treatments of the 
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specific accumulator, are used for the controlling of the treatment process. 

1 5. (Amended) Method according to claim 14, wherein access to said older 
general data and older process data is ensured by connection to a network 
having a common database for these data for different devices for the 
treatment of accumulators. 

16. (Amended) IVIethod according to claim 1 5, wherein said network also is 
arranged to be used for the surveillance of the treatment process and/or for 
the upgrading of software for the treatment process. 

1 7. (Amended) Device for treatment of accumulators having at least one cell, 
which device comprises a transformer having a primary coil adapted to be 
connected to the electricity supply network, a secondary coil, a rectifier 
connected to the secondary coil, a positive cable clip and a negative cable 
clip, adapted to be connected to an accumulator which is to be treated, and 
an automatic actuator connected to the primary coil for intermittent 
connecting and disconnecting of the electricity supply network with short 
current supply periods interrupted by current free pauses, wherein said device 
comprises a device for a regeneration process, the device being arranged to 
conduct said current supply periods with a length of between 0.01 and 0.5 
seconds, a current level during said current supply periods being arranged to 
amount to between 80 and 1000 A, and to conduct said pauses with a length 
of 1-20 seconds, and in that the device also comprises means for registering 
and measuring of process data of at least in one cell of the accumulator, and 
means for controlling the treatment process based on this process data. 

18. (Amended) Device according to claim 17. wherein sensors for registering and 
measuring a conductivity in an electrolyte in the cell, comprises said means 
for registering and measuring process data, and/or sensors for registering 
and measuring a temperature in the electrolyte in the cell. 

19. (Amended) Device according to claim 17. wherein said means for registering 
and measuring process data are arranged to individually register and 
measure process data in all or substantially all cells of the accumulator. 

20. (Amended) Device according to claim 17, wherein said means for controlling 
the treatment process comprises a control unit and means for dynamically, 
during the treatment process, altering the length of said current supply 
periods to between 0.01 and 0.5 seconds, a length of said pauses, which may 
be between 1-20 seconds, and the current supply periods preferably being 
considerably shorter than the pauses. 

21 . (Amended) Device according to claim 1 7, wherein the device is arranged to 
yield a current during said current supply periods, which current is strong 
enough in order for each cell in the accumulator to be brought to reach a 
voltage of at least 2.5 V during the cun-ent supply periods. 
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22. (Amended) Device according to claim 1 7, wherein the current level during 
said current supply periods is at least 1 10 A. 

23. (Amended) Device according to claim 17. wherein the current level during 
said current supply periods is 150 A at the most, 

24. (Amended) Device according to claim 17, wherein said means for the 
registering and measuring data is chosen from the group consisting of name 
of the customer, date, accumulator manufacturer, type number for the 
accumulator, type values for the accumulator, year of manufacture, time of 
the first operational use of the accumulator, time between previously 
performed treatments, and type of device in which the accumulator is used. 

25. (Amended) Device according to claim 24, wherein said device comprises 
means for connecting it to a database via a network for use of older general 
data and process data for previous treatment processes, for other 
accumulators and/or for previous treatments of the specific accumulator, in 
the controlling of the treatment process. 

26. (Amended) Device according to claim 25, wherein said network also is 
arranged to be used for the surveillance of the treatment process and/or for 
the upgrading of software for the treatment process. 

Please add new claims 27- 42 as follows: 



27. Method according to claim 1 , wherein said battery is a lead acid battery. 

28. Method according to claim 4, wherein the length of said current supply 
periods is from 0.1- 0.5 seconds and the length of said pauses is from 1-10 
seconds. 

29. Method according to claim 4, wherein the length of said current supply 
periods is from 0.15 to 0.5 seconds and the length of said pauses is from 1-5 
seconds. 

30. Method according to claim 4, wherein the length of said current supply 
periods is from 0.1 to 0.4 seconds and the length of said pauses is 1-5 
seconds. 

31 . Method according to claim 6, wherein said current level during said current 
supply periods amounts to at least 200 A and 1000 A at the most. 

32. Method according to claim 6, wherein said current level during said current 
supply periods amounts to at least 250 A and 1000 A at the most. 

33. Method according to claim 7, wherein a current level during said current 
supply periods is 1 10 A at the most. 
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34. Method according to claim 8, wherein the treatment process is performed in 5 
to 30 cycles, each cycle comprising a regeneration part of 2 to 6 hours and a 
charge part using a continuous current supply. 

35. Method according to claim 34, wherein the charge part is conducted from 0.5 
to 2 hours 

36. Method according to claim 34, wherein the charge part is conducted for about 
1 hour. 

37. Method according to claim 34, wherein the treatment process is performed in 
5 to 20 cycles. 

38. Method according to claim 10, wherein said registering of process data is 
performed during start up of the treatment. 

39. Method according to claim 13, wherein the general data is registered 
automatically at start up of the treatment process. 

40. Device according to claim 18, wherein said registering and measuring is 
arranged to be performed by opening of the accumulator and applying said 
sensors. 

41 . Device according to claim 20, wherein said means for controlling the 
treatment process comprises a microcomputer. 

42. Device according to claim 24, further comprising a means for registering and 
measuring data for each individual accumulator. 



EXPLANATION OF AMENDMENT : 

Claims 1-26 have been amended as shown by [deletions] and insertions . 

1 . (Amended) Method for treatment of accumulators having at least one cell[, 
preferably lead batteries, in which] comprising the steps of applying a varying 
direct current from a charging unit [is applied] to at least one cell in an 
accumulator in intermittent current supply periods, which are interrupted by 
current free pauses, the direct current being sufficient to generate gas in the 
accumulator, [characterised in that] wherein said treatment [constitutes] 
comprises a regeneration process, wherein said current supply periods have 
a length of between 0.01 and 0.5 seconds, a current level during said current 
supply periods amounting to between 80 and 1000 A. said pauses have a 
length of 1-20 seconds[, and wherein] : registering process data[,] for at least 
one cell in the accumulator[, is registered] during the treatment process[, 
which] : and controlling the treatment process with said process data [is used 
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in order to control the treatment process]. 

2. (Amended) Method according to claim 1, [characterised in that] wherein a 
conductivity in an electrolyte in the cell, and/or a temperature in the electrolyte 
in the cell [constitutes] comprises said process data. 

3. (Amended) Method according to claim 1 [or 2, characterised in that] , wherein 
sensors for said process data are introduced down into the electrolyte in each 
cell where process data is to be registered. 

4. (Amended) Method according to [any of the preceding claims, characterised 
in that] claim 1, wherein what is controlled during the treatment process is a 
length of said current supply periods, which may be between 0.01 and 0.5 
seconds, [preferably at least 0.1 seconds, even more preferred at least 0.15 
seconds and 0.4 seconds at the most, preferably 0.25 seconds at the most,] a 
length of said pauses, which may be between 1-20 seconds, [preferably 1-10 
seconds and even more preferred 1-5 seconds, typically about 3 seconds], 

and the current supply periods preferably being considerably shorter than the pauses. 

5. (Amended) Method according to [any of the preceding claims, characterised 
in that] claim 1 , wherein a current is applied during the current supply periods, 
which current is strong enough in order for each cell in the accumulator to 
reach a voltage of at least 2.5 V during the current supply periods. 

6. (Amended) Method according to [any of the preceding claims, characterised 
in that] claim 1 , wherein said current level during said current supply periods 
amounts to at least 1 10 A[, preferably at least 200 A and even more preferred 
at least 250 A, but] and 1000 A at the most. 

7. (Amended) Method according to [any of claims 1-5, characterised in that] 
claim 1 , wherein a current level during said current supply periods is 150 A at 
the most[, preferably 1 10 A at the most]. 

8. (Amended) Method according to [any of the preceding claims, characterised 
in that] claim 1 , wherein the treatment process is performed in a number of 
cycles, [preferably 5-30 and even more preferred 5-20 cycles,] each cycle 
[consisting of] comprising a regeneration part of 2-8 hours, [preferably 2-6 
hours and most preferred about 6 hours,] and a charge part[, preferably using 
standard charging, i.e. using a continuous current supply, during 0.5-2 hours, 
preferably about 1 hour]. 

9. (Amended) Method according to [any of the preceding claims, characterised 
in that] claim 1 , wherein said registering of process data and said controlling, 
is continuously performed during the entire or [essentially] substantially the 
entire treatment process. 

10. (Amended) Method according to [any of claims 1-8, characterised in that] 
claim 1, wherein said registering of process data is performed during a 
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predetermined time period of the entire treatment period[, preferably during 
start up of the treatment]. 

1 1 . (Amended) Method according to [any of the preceding claims, characterised 
in that] claim 1 , wherein said registering of process data and controlling based 
on this process data, is individually performed for all or [essentially] 
substantially all cells in the accumulator. 

12. (Amended) Method according to [any of the preceding claims, characterised 
in that] claim 1, wherein the total current running to the accumulator during 
the current supply periods is registered[, preferably] by surveying of a mean 
value for said process data for a small number of current supply periods, 
optimal control, and thereby optimal treatment, thereafter being ensured 
when the mean value of the succeeding current supply periods, remains in 
the main constant. 

13. (Amended) Method according to [any of the preceding claims, characterised 
in that] claim 1, wherein general data, for each individual accumulator, is used 
for the controlling of the treatment process, which general data [preferably] is 
chosen from the group consisting of name of the customer, date, accumulator 
manufacturer, type number for the accumulator, type values for the 
accumulator, year of manufacture, time of the first operational use of the 
accumulator, time between previously performed treatments, and type of 
device in which the accumulator is used[, and which general data preferably 
is registered automatically at start up of the treatment process]. 

14. (Amended) Method according to claim 13, [characterised in that] wherein 
older general data and process data too, for other accumulators and/or for 
previous treatments of the specific accumulator, are used for the controlling of 
the treatment process. 

15. (Amended) Method according to claim 14, [characterised in that] wherein 
access to said older general data and older process data is ensured by 
connection to a network having a common database for these data for 
different devices for the treatment of accumulators. 

16. (Amended) Method according to claim 15, [characterised in that] wherein said 
network also is arranged to be used for the surveillance of the treatment 
process and/or for the upgrading of software for the treatment process. 

17. (Amended) Device for treatment of accumulators having at least one cell, 
[preferably lead batteries,] which device comprises a transformer having a 
primary coil adapted to be connected to the electricity supply network, a 
secondary coil, a rectifier connected to the secondary coil, a positive cable 
clip and a negative cable clip, adapted to be connected to an accumulator 
which is to be treated, and an automatic actuator connected to the primary 
coil for intermittent connecting and disconnecting of the electricity supply 
network with short current supply periods interrupted by current free pauses, 
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[characterised in that] wherein said device [constitutes] comprises a device 
for a regeneration process, the device being arranged to conduct said current 
supply periods with a length of between 0.01 and 0.5 seconds, a current level 
during said current supply periods being arranged to amount to between 80 
and 1000 A. and to conduct said pauses with a length of 1-20 seconds, and in 
that the device also comprises means for [registering/measuring] registering 
and measuring of process data[,] of at least in one cell of the accumulator, 
and means for controlling the treatment process based on this process data. 

18. (Amended) Device according to claim 17, [characterised in that] wherein 
sensors for registering[/] and measuring a conductivity in an electrolyte in the 
cell, [constitutes] comprises said means for registering [/] and measuring 
process data, and/or sensors for registering [/] and measuring a temperature 
in the electrolyte in the cell[, said registering/measuring preferably being 
arranged to be performed by opening of the accumulator and applying said sensors]. 

19. (Amended) Device according to [any of claims 17-18, characterised in that] 
claim 17, wherein said means for registering [/] and measuring process data 
are arranged to individually register[/] and measure process data in all or 
[essentially] substantially all cells of the accumulator[, the treatment process 
preferably being arranged to be individually controlled in these cells, based on 
the process data for each cell]. 

20. (Amended) Device according to [any of claims 1 7-19, characterised in that] 
claim 17, wherein said means for controlling the treatment process comprises 
a control unit[, preferably a microcomputer,] and means for dynamically, 
during the treatment process, altering the length of said current supply 
periods to between 0.01 and 0.5 seconds[, preferably at least 0.1 seconds, 
even more preferred at least 0.15 seconds and 0.4 seconds at the most, 
preferably 0.25 seconds at the most], a length of said pauses, which may be 
between 1-20 seconds, [preferably 1-10 seconds and even more preferred 1- 
5 seconds, typically about 3 seconds,] and the current supply periods 
preferably being considerably shorter than the pauses[, and optionally, the 
current level used]. 

21 . (Amended) Device according to [any of claims 1 7-20, characterised in that] 
claim 17, wherein the device is arranged to yield a current during said current 
supply periods, which current is strong enough in order for each cell in the 
accumulator to be brought to reach a voltage of at least 2.5 V during the 
current supply periods. 

22. (Amended) Device according to [any of claims 17-21 , characterised in that] 
claim 17, wherein the current level during said current supply periods is at 
least 1 1 0 A[, preferably at least 200 A and even more preferred at least 250 
A, but 1000 A at the most]. 

23. (Amended) Device according to [any of claims 1 7-21 , characterised in that] 
claim 17, wherein the current level during said current supply periods is 150 A 
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at the most[, preferably 1 10 A at the most]. 

24. (Amended) Device according to [any of claims 17-23, characterised in] claim 
17, wherein said means for the[, preferably automatic, registering/feeding in 
of general] registering and measuring data[. for each individual accumulator, 
which general data preferably] is chosen from the group consisting of name of 
the customer, date, accumulator manufacturer, type number for the 
accumulator, type values for the accumulator, year of manufacture, time of 
the first operational use of the accumulator, time between previously 
performed treatments, and type of device in which the accumulator is used. 

25. (Amended) Device according to claim 24, [characterised in that] wherein said 
device comprises means for connecting it to a database[, preferably] via a 
network[,] for use of older general data and. process data for previous 
treatment processes, for other accumulators and/or for previous treatments of 
the specific accumulator, in the controlling of the treatment process. 

26. (Amended) Device according to claim 25, [characterised in that] wherein said 
network also is arranged to be used for the surveillance of the treatment 
process and/or for the upgrading of software for the treatment process. 



REMARKS 



Consideration and allowance of the subject application are respectfully 
requested. 

Claims 1-42 are pending in the application. 

Claims 1-26 have been amended merely to remove multiple dependencies 
and correct minor informalities. No claims have been amended to overcome prior 
art. No new matter has been added. 

Basis for new claims 27-42 can be found in the present specification including 

as follows: 

claim 27 at original claim 1 ; 
claims 28-30 at original claim 4; 
claims 31 and 32 at original claim 6; 
claim 33 at original claim 7; 
claims 34-37 at original claim 8; 
claim 38 at original claim 10; 
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claim 39 at original claim 13; 

claim 40 at original claim 18; 

claim 41 at original claim 20; and 

claim 42 at original claim 24. 

Early and favorable action on the merits are respectfully requested. 



Respectfully submitted, 
Manelli Denison & Selter, PLLC 
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METHOD AND DEVICE FOR BATTERIES 



TECHNICAL FIELD 

The present invention relates to a method and device for treatment, in the form of re- 
5 generation, of accumulators having at least one cell, preferably lead batteries, in which a 
varying direct voltage from a charging unit, is applied in intermittent current supply 
periods which are interrupted by current free pauses, the direct voltage being suflScient 
to generate gas in the accumulator. 



10 THE TECHNICAL STANDPOINT 

In a charged lead accumulator, i.e. a lead battery, the active substance in the positive 
electrodes consists of lead superoxide, Pb02, and of porous metallic lead in the negative 
electrodes. When the battery is discharged, these active substances are converted to lead 
sulphate, PbS04, sulphate ions being taken from the electrolyte, which is sulphuric acid. 

15 In principle the process is the reversed at charging. Conventionally, when being re- 
charged by a continuous direct current, lead accumulators have, however, a limited abil- 
ity of being recharged. The reason for this is not completely investigated, but it is sup- 
posed that influence is made by factors such as the products of discharge having a lim- 
ited solubility in the electrolyte, it being considered that diffiision of the divalent lead 

20 ions constitutes the limiting factor both at discharging and rechargmg. Furthermore, 

lead sulphate is a very poor conductor of electricity. All these circumstances often result 
in problems in connection with the charging of lead batteries, which i.a. risks being de- 
stroyed by inactive layers of lead sulphate which hinders the charging or decreases the 
capacity, and which eventually makes the battery useless. In addition, there are prob- 

25 lems in the form of diflFerent densities before and after the charging, which leads to the 
formation of sludge and to a decreased strength. 

In WO 94/28610, there is presented a solution to the above problems in connection with 
the charging of accumulators, especiaUy lead batteries. According to this document, 

30 lead batteries may thus be charged by high current levels with a very good result and 
without a noticeable increase in temperature, when a dirert voltage is being applied on 
the battery in intermittent current supply periods, interrupted by pauses in which no cur- 
rent is supplied, which periods are between about 0.5 seconds and about 10 seconds. 
The battery may be charged from a discharged state, in which case the current supply 

35 intervals and the pause intervals are of approximately the same length, preferably be- 
tween 0.5 and 1.5 seconds, one example presenting a current strength of 90 A being 
used, but it may also be maintenance charged by current supply periods of 0.5 seconds 
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at the most, the intervals there between being longer, e.g. 10 seconds or more, at lower 
current levels. The process is especially directed towards a fast process for charging. 

One problem with the technique which is described in WO 94/28610 is that the method 
5 not is adapted to every single battery which is to be recharged. Neither is it possible to 
control the charging process, other than by setting base parameters for every charging 
that is done, in which setting there is made a choice as to whether the process is to con- 
stitute a charging of a discharged battery, or a maintenance charging of a non dis- 
charged battery. Neither is the method adjustable in consideration to experiences from 
10 chargings which have been previously performed, not is it directed upon regeneration. 

In US 1,743,594 there is described another, older method of charging batteries in the 
shortest possible time, which accordingly does not aim at performing a regeneration of • 
the battery. Thereby, the charging takes place by pulses of up to 100 A current strength 
1 5 during periods of 1.5-2 seconds, with pauses of the same length them between. 

In US 3,963,976 there is described yet another method for charging batteries, which is 
not adapted to performing a regeneration of the same. The object of the method is to 
achieve a mixing through of the electrolyte by the circulation which takes place in con- 

20 nection with the formation of gas. In the document, it is stated that current strengths of 
up to 1500 A may be used, but at the same time it is warned that pulse periods of greater 
length may be harmful. It is in this connection stated that the pulse period may be 0.5-50 
milliseconds, whereby the peak of the current strength only lasts about one millisecond. 
Furthermore, it is stated that the pulses should be generated at the same time as a con- 

25 stant charging takes place, it being recommended that the pulse treatment takes place at 
the end of the charging, i.e. when the battery is almost fully charged. 

In WO 96/17426 there is described a system for charging of lead batteries, in which 
weak current pulses are used, mixed with extremely short current supply pulses, "cur- 
30 rent spikes", of relatively low current strengths. When the cell voltage reaches a level 
when generation of gas conmiences, the charging shifts to a constant voltage charging 
until the battery is fiiUy charged. The controlling of the device makes use of a micro 
processor and is based upon measurements of the cell voltage and the internal resis- 
tance. 

35 

One problem which is not solved by any of the just mentioned methods is how to per- 
form a regeneration of worn batteries in a way that can be optimised and controlled for 
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each given battery. Instead, the mentioned methods aims at achieving a fast and opti- 
mised charging or maintenance charging of more conventional type. 

DESCRIPTION OF THE INVENTION 
5 One object of the present invention is accordingly to offer a method for treatment, in the 
form of regeneration, of accumulators, the treatment process being controlled, in tems 
of current supply period, pauses and current strength, based on given input data. As in- 
put data, there is thereby used process data which are registered cell by cell during the 
treatment process, preferably at least the temperature and the conductivity of the elec- 

10 trolyte in the accumulator. Additional input data for the controlling of the treatment pro- 
cess are general data for the accumulator/battery, which general data are being fed in at 
the start of the treatment process. The controlling of the treatment process is preferably 
performed automatically, by hardware and software which is adapted for the process, 
preferably by use of a microcomputer or the Uke. For the controlling there may also be 

15 used process data from earlier treatment processes, such earlier process data constituting 
experience data which is used in order to optimise the treatment process taking place. 

A basic object of the method and device according to the invention, is to achieve a re- 
20 generation of batteries which is non destructive to the battery. The treatment process 
should moreover be adaptable and controllable for every single battery. 

Accordingly, there is according to the invention introduced a method for treatment of 
accumulators according to claim 1. 

25 

By the ability to absorb current/the conductivity being determined for at least one cell in 
the battery during the treatment process, the treatment process can be controlled by aid 
of a control unit, preferably e.g. a microcomputer, based on measured process data, 
preferably at least in the form of measured temperature and conductivity. The measur- 

30 ing of process data and the controlling based on these process data may be performed 
individually for all or essentially all cells in the accumulator An alternative, preferred 
form of surveillance is to measure the total current which runs to the accumulator during 
the current supply period. This is done by surveillance of the mean value of temperature 
and conductivity, during a number of current supply periods, e.g. ten periods. When the 

35 mean value of the subsequent current supply periods remains in the mjun constant, e.g. 
within a limit of typically about 5%, for a longer period, e.g. about 1000 current supply 
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periods, this means that maximum/optimum regeneration is achieved with the parame- 
ters as set. 

At the treatment process, a direct voltage is applied, usually a half-wave rectified alter- 
5 nating voltage from a common charing unit, in intermittent current supply periods, 
interrupted by current free pauses, which current supply periods have a duration of be- 
tween 0.01 and 10 seconds, preferably between 0.01 and 0.4 seconds, and even more 
preferred between 0. 1 and 0.5 seconds. Most preferred, a lowermost limit for the length 
of the current supply periods is 0.1 seconds, preferably 0.15 seconds, and an uppermost 

10 limit is 0.5 seconds, preferably 0.4 seconds and even more preferred 0.25 seconds. It has 
been shown in experimental tests that a very advantageous current supply period is 0.18 
seconds. At the treatment, it is suitable to make the time periods for current supply and 
pause of unequal length, whereby the pauses are longer than the current supply periods, 
the pauses typically having a length of 1-20 seconds, preferably 1-10 seconds and even 

15 more preferred 1-5 seconds, typically about 3 seconds, it however being possible to vary 
them individually by controlling the process according to the present invention. The 
shortest pauses within the ranges are used in connection with the shortest current supply 
within the ranges, and vice versa. Thanks to the pauses being considerably longer than 
the current supply periods, there is also attained the advantage that the accumulator 

20 doesn't get to warm during the treatment. The current strength used in the current sup- 
ply periods is 80-300 A or even more preferred up to 1000 A, at least in the case of so 
called traction batteries, the highest values being related to the accumulator being in a 
relatively good shape, and the lowest values to the same being in a bad shape. Most 
preferably, current strengths of at least 1 10 A, preferably at least 200 A and even more 

25 preferred at least 250 A, are used for these kind of traction batteries. For smaller batter- 
ies, e.g. batteries for passenger cars, there is on the contrary used lower current 
strengths, normally below 150 A, preferably below 1 10 A, but not lower than 80 A 

When the regeneration process according to the invention is commenced, the accumula- 
30 tor should not be entirely discharged but not fully charged either Instead, it should 

suitably be partially charged, e.g. about half-way charged. Maintenance charging should 
be perfonned by constant, i.e. continuous chargmg. 

At the treatment process according to the invention, contaminants in the form of sul- 
35 phate crystals on the electrodes, which contaminants have been built up during dis- 
charge, are removed. By the very short current periods, of only some tenths of a second, 
with a high current, which are mixed with pauses of considerably greater length, there is 
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achieved an explode- or chock»like effect, whereby the crystals present in the battery 
acid are disintegrated, and pure lead is separated, which is returned to the electrodes (the 
lead plates) at the recharging of the battery. In order to achieve an optimum effect, each 
cell in the accumulator should reach a voltage of at least 2,5 V during the current supply 
5 periods, which is assured by the above mentioned current strengths and pulse times. 
Thereby, the energy supply during the current supply periods is higher than for the 
known methods, the object of which is only charging and not regeneration, but seen as a 
total, the energy supply is relatively low, thanks to the relatively long pauses. As a total, 
pulsing at 300 A e.g., corresponds to a charging current of about 20 A. 

10 

According to the invention, the treatment process is performed as a regeneration proc- 
ess, whereby a certain, but normally not complete, charging of the accumulator takes 
place at the same time as the regeneration, as a side effect of the treatment. After the 
regeneration, there is suitably performed a discharge of the accumulator, followed by a 

15 charging. This charging too may be performed by aid of a method which corresponds to 
the method according to the invention, the process however being controlled in a way 
which is optimal for the charging. It is however preferred that the charging takes place 
with a constant, i.e. continuous, current supply after the regeneration. According to an 
especially preferred embodiment, the treatment process is performed in a number of 

20 cycles, preferably 5-30, and even more preferred 5-20 cycles for traction batteries. In 
this case, each cycle consists of a regeneration part, typically having current supply pe- 
riods of about 0.18 seconds, and pauses of about 3 seconds, and a charging part with 
standard charging, i.e. with continuous current supply of typically 2,34 V. Thereby, 
each regeneration part leists for 2-8 hours, preferably 2-6 hours and most preferred about 

25 6 hours, the constant charging parts lasting for 0.5-2 hours, preferably about 1 hour. 
Without binding the invention to a certain theory, it is thereby considered that the con- 
stant charging arts in the form of a formatting of the electrode surfaces, in a way that 
corresponds to what takes place at the charging of an entirely new battery. Hereby, a 
maximum surface with an amorphous structure is achieved on the electrodes. It is real- 

30 ised that the treatment process for the regeneration is relatively long, and it is moreover 
not an object per se that the process should be shortened in relation to known processes 
for the charging of batteries. Typically, the treatment time according to the invention is 
at least 12 hours long, preferably at least 24 hours long, even more preferred 48 hours 
long and up to several days long. As an alternative, regeneration and charging may be 

35 performed at the same time by the method according to the invention, during total 
treatment times of the same length. 
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According to one aspect of the invention, process data is registered continuously during 
the entire or essentially the entire treatment process, the controlling of the treatment 
process too being performed continuously. Preferably, the pulse length/current supply 
periods, the pauses and optionally the current strength are arranged to be adjusted/con- 
5 trolled dynamically during the course of the treatment process. A control unit is used at 
the dynamic adjusting/controlling, preferably a micro-controller, which makes use of a 
table of experience values, which is stored in its memory, in order to adapt current sup- 
ply and pause lengths in the regeneration part of the treatment process. The maximum 
amplitude of the current supply periods may also be limited, with consideration to gen- 
10 eral data for the accumulator. Thereby, the amplitude should not exceed the maximum 
allowed charing current for the accumulator. The controllmg takes place entirely by 
aid of the micro-controller, which controls e.g. a triac etc., partially via a D/A-converter. 

According to another aspect of the invention, the registering of process data takes place 
15 during a predetermined time period of the entire treatment time, preferably during start- 
up of the treatment. During the start-up of the treatment, there is also an opportunity to 
detect cells in the accumulator which are damaged, which damaged cells behave in a 
non normal way, e.g. by exhibiting very high voltages at the treatment. 

20 According to yet another aspect of the invention, process data, at least in the form of 
temperature and conductivity, is registered by sensors adapted therefore. This may be 
performed by the accumulator being opened, so that the sensor may be introduced down 
into the electrolyte ui each cell where process data is to be registered. As an alternative, 
the measuring/registering may take place from the outside, by external registering of 

25 temperature and conductivity, e.g. by inductive measuring. The cells of the accumulator 
may thereby be provided with stationary sensors, which inductively conmiunicates 
through the battery housing by e.g. RFID technique. 

The temperature sensors may be standard analogous temperature transmitters which are, 
30 e.g., connected to PTIOO input in the electronics. Of course, digital transmitters are con- 
ceivable too. The measurement of conductivity preferably takes place by two electrodes, 
preferably of platinum, and therefore adapted electronics which measures the conductiv- 
ity of the electrolyte during the pauses in the treatment process. Other sensors, adapted 
to the purpose, may be used too. 

35 

According to yet another aspect of the invention, the general data for the battery, which 
are used as input data for controlling of the treatment process, are constituted by any. 
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some or all input data in the group consisting of name of the customer, date, battery 
manufacturer, type number for the battery, type values for the battery, year of manufac- 
ture, time of the first operational use of the battery, time between each previously per- 
formed treatment, type of vehicle in which the battery is used and data registered in pre- 
5 vious treatments, e.g. cell voltage and electrolyte density. These general data, or at least 
a main pat of them, may be stored in a data storing unit attached to the battery, e.g. a 
chips, a bar code, or in a data bank in the device for the treatment, or similar. 

According to yet another aspect of the invention, the treatment of a certain battery is 
10 performed when the conductivity which is determined at a certain cell voltage for this 
specific battery has reached a predetermined critical value. 

According to another aspect of the invention, several devices for treatment of accumula- 
tors may share the same old process data fi^om previous treatment sessions, by being 

15 connected to each other in a network. Hereby, a single server, in the network, may con- 
tain a database which is common for the devices, having experience values fi-om previ- 
ous treatment processes. Thus, there may be used experiences/process data fi-om previ- 
ous treatments of batteries of the same or similar type in other treatment devices which 
also are connected to the network, for controlling the treatment of a certain battery in a 

20 first treatment device, which is connected to the network. The control units of the batter- 
ies may be connected to the network by GSM and/or local radio/telemetric communica- 
tion systems, such as dect, blue tooth etc., or corresponding systems. By the network 
and the common server, it is also possible to remotely survey the devices and to upgrade 
the software of their control units. 

25 

Since every accumulator behaves individually, which strongly depends on its history, 
i.e. the treatment and envirormiental influence which it has been exposed to, the optimal 
treatment method for different accumulators varies. By putting together a database, ac- 
cording to the above, which contains essential parameters for each treated accumulator, 

30 before, during and after previously performed regenerations in combination with the 
type of the accumulator, there may be put together an algorithm (e.g. in the form of an 
equation or matrix), in order to achieve the best possible treatment process for each new 
treatment of an accumulator. From a commercial point of view, it may thereby be of 
extra importance to be able to predict the expected treatment tune. Such a database may 

35 be built by combining the data which has been collected fi-om the greatest possible 

number of regenerating machines. This may be done by these data being manually com- 
bined and distributed, which however is practically diflBcuh why the best solution is to 
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connect the machines in a network, permanently or temporarily. Thereby, there may be 
used a classic Server-Client network (LAN), or the Internet, in order to in a simple way 
achieve a global network. 

5 DESCRIPTION OF THE FIGURE 

In the following, a device according to the invention, for the performance of the method 
according to the invention, wiU be described, while referring to Fig. 1, which is a block 
diagram. 

10 The auto monitor control is achieved by a control unit 110, for example a suitably pro- 
grammed microprocessor and its surrounding circuits, which controls a sv^tch means , 
such as a contactor 120. This is breaking and closing a feed path for electrical energy, 
which is supplied by a voltage source 130, e.g. the common electricity supply network. 
The voltage is transformed into a desired value by means of a transformer 140, where 

15 after it is supplied to a rectifier 150. Thereafter, the rectified voltage is supplied to the 
battery 160, as a treatment voltage. 

A limitation circuit 170 acts as an auto monitor control of current and temperature. If 
the feed current or the battery temperature, which are surveyed by the temperature and 
20 conductivity surveillance 200, becomes too high, the rectifier 150, and thereby the feed 
to the battery 160, is deactivated. 

The control unit 110 controls the contactor 120 based on registered process data, which 
process data are registered by means of the temperature and conductivity surveillance 
25 200 and a voltage surveillance circuit 180, The control unit 1 10 also makes use of gen- 
eral data for the specific battery, for the control, as well as older process data and gen- 
eral data, which are available to the control unit via a network connection. Moreover, 
the control unit 110 controls a discharge circuit 190, by which the battery can be dis- 
charged at a predetermined current. 



30 



The invention is not limited by the above described embodiments, but may be varied 
within the scope of the claims. The device and method according to the invention is e.g. 
also suitable for other types of accumulators than lead batteries, e.g. nickel-cadmium 
and nickel-iron accumulators. 



35 



1 . Method for treatment of accumulators having at least one cell, preferably lead 
batteries, in which a varying direct current from a charging unit is applied in in- 
termittent current supply periods, which are interrupted by current free pauses, 
the direct current being sufficient to generate gas in the accumulator, 
characterised in that said treatment constitutes a regeneration process, 
wherein said current supply periods have a length of between 0.01 and 0.5 sec- 
onds, a current level during said current supply periods amounting to between 80 
and 1000 A, said pauses have a length of 1-20 seconds, and wherein process 
data, for at least one cell in the accumulator, is registered during the treatment 
process, which process data is used in order to control the treatment process. 

2. Method according to claim 1, characterised in that a conductivity in an 
electrolyte in the cell, and/or a temperature in the electrolyte in the cell consti- 
tutes said process data. 

3. Method according to claim 1 or 2, characterised in that sensors for said 
process data are introduced down into the electrolyte in each cell where process 
data is to be registered. 

4. Method according to any of the preceding claims, c h a r a c t e r i s e d in that 
what is controlled during the treatment process is a length of said current supply 
periods, which may be between 0.01 and 0.5 seconds, preferably at least 0.1 sec- 
onds, even more preferred at least 0.15 seconds and 0.4 seconds at the most, 
preferably 0.25 seconds at the most, a length of said pauses,' which may be be- 
tween 1-20 seconds, preferably 1-10 seconds and even more preferred 1-5 sec- 
onds, typically about 3 seconds, the current supply periods preferably being con- 
siderably shorter than the pauses. 

5. Method according to any of the preceding claims, characterised in that 
a current is applied during the current supply periods, which current is strong 
enough in order for each cell in the accumulator to reach a voltage of at least 2.5 
V during the current supply periods. 

* " - ■ ■ s 

6. Method according to any of the preceding claims, characterised in that 
said current level during said current supply periods amoimts to at least 1 10 A, 
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preferably at least 200 A and even more preferred at least 250 A, but 1000 A at 
the most. 

1, Method according to any of claims 1-5, characterised in that a current 
level during said current supply periods is 150 A at the most, preferably 1 10 A at 
the most. 

8. Method according to any of the preceding claims, characterised in that 
the treatment process is performed in a number of cycles, preferably 5-30 and 
even more preferred 5-20 cycles, each cycle consisting of a regeneration part of 
2-8 hours, preferably 2-6 hours and most preferred about 6 hours, and a charge 
part, preferably using standard charging, i.e. using a continuous current supply, 
during 0.5-2 hours, preferably about 1 hour. 

9. Method according to any of the preceding claims, characterised in that 
said registering of process data and said controlling, is continuously performed 
during the entire or essentially the entire treatment process. 

10. Method according to any of claims 1-8, c h a r a c t e r i s e d in that said regis- 
tering of process data is performed during a predetermined time period of the en- 
tire treatment period, preferably during start up of the treatment. 

1 1 . Method according to any of the preceding claims, characterised in that 
said registering of process data and controlling based on this process data, is in- 
dividually performed for all or essentially all cells in the accumulator. 

12. Method according to any of the preceding claims, characterised in that 
the total current running to the accumulator during the current supply periods is 
registered, preferably by surveying of a mean value for said process data for a 
small number of current supply periods, optimal control, and thereby optimal 
treatment, thereafter being ensured when the mean value of the succeeding cur- 
rent supply periods, remains in the main constant. 

13. Method according to any of the preceding claims, characterised in that 
general data, for each individual accumulator, is used for the controlling of the 
treatment process, which general data preferably is chosen from the group con- 
sisting of name of the customer, date, accumulator manufacturer, type number 
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for the accumulator, type values for the accumulator, year of manufacture, time 
of the first operational use of the accumulator, time between previously per- 
formed treatments, type of device in which the accumulator is used, and which 
general data preferably is registered automatically at start up of the treatment 
process. 

14. Method according to claim 13, characterised in that older general data 
and process data too, for other accumulators and/or for previous treatments of 
the specific accumulator, are used for the controlling of the treatment process. 

15. Method according to claim 14, characterised in that access to said older 
general data and older process data is ensured by connection to a network having 
a common database for these data for different devices for the treatment of ac- 
cumulators. 

16. Method according to claim 15, characterised in that said network also 
is arranged to be used for the surveillance of the treatment process and/or for the 
upgrading of software for the treatment process. 

20 17. Device for treatment of accumulators having at least one cell, preferably lead 

batteries, which device comprises a transformer having a primary coil adapted to 
be connected to the electricity supply network, a secondary coil, a rectifier con- 
nected to the secondary coil, a positive and a negative cable clip, adapted to be 
connected to an accumulator which is to be treated, and an automatic actuator 

25 connected to the primary coil for intermittent connecting and disconnecting of 

the electricity supply network with short current supply periods interrupted by 
current free pauses, characterised in that said device constitutes a de- 
vice for a regeneration process, the device being arranged to conduct said cur- 
rent supply periods with a length of between 0.01 and 0.5 seconds, a current 

30 level during said current supply periods being arranged to amount to between 80 

and 1000 A, and to conduct said pauses with a length of 1-20 seconds, and in 
that the device also comprises means for registering/measuring of process data, 
at least in one cell of the accimiulator, and means for controlling the treatment 
process based on this process data. 
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1 8. Device according to claim 17, characterised in that sensors for register- 
ing/measuring a conductivity in an electrolyte in the cell, constitutes said means 
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for registering/measuring process data, and/or sensors for registering/measuring 
a temperature in the electrolyte in the cell, said registering/measuring preferably 
being arranged to be performed by opening of the accumulator and applying said 
sensors. 

19. Device according to any of claims 17-18, characterised in that said 
means for registering/measuring process data are arranged to individually regis- 
ter/measure process data in all or essentially all cells of the accimiulator, the 
treatment process preferably being arranged to be individually controlled in 
these cells, based on the process data for each cell. 

20. Device according to any of claims 17-19, characterised in that said 
means for controlling the treatment process comprises a control unit, preferably 
a microcomputer, and means for dynamically, during the treatment process, al- 
tering the length of said current supply periods to between 0.01 and 0.5 seconds, 
preferably at least 0.1 seconds, even more preferred at least 0.15 seconds and 0.4 
seconds at the most, preferably 0.25 seconds at the most, a length of said pauses, 
which may be between 1-20 seconds, preferably 1-10 seconds and even more 
preferred 1 -5 seconds, typically about 3 seconds, the current supply periods 
preferably being considerably shorter than the pauses, and optionally, the current 
level used. 

21. Device according to any of claims 17-20, characterised in that the de- 
vice is arranged to yield a current during said current supply periods, which cur- 
rent is strong enough in order for each cell in the accumulator to be brought to 
reach a voltage of at least 2.5 V during the current supply periods. 

22. Device according to any of claims 17-21, characterised in that the cur- 
rent level during said current supply periods is at least 1 10 A, preferably at least 
200 A and even more preferred at least 250 A, but 1000 A at the most. 

23. Device according to any of claims 17-21, characterised in that the cxir- 
rent level during said current supply periods is 150 A at the most, preferably 1 10 
A at the most. 

24. Device according to any of claims 17-23, characterised in means for 
the, preferably automatic, registering/feeding in of general data, for each indi- 
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vidual accumulator, which general data preferably is chosen from the group con- 
sisting of name of the customer, date, accumulator manufacturer, type number 
for the accumulator, type values for the accumulator, year of manufacture, time 
of the first operational use of the accumulator, time between previously per- 
formed treatments, type of device in which the accumulator is used. 

25. Device according to claim 24, characterised in that said device com- 
prises means for connecting it to a database, preferably via a network, for use of 
older general data and process data for previous treatment processes, for other 
accumulators and/or for previous treatments of the specific accumulator, in the 
controlling of the treatment process. 

26. Device according to claim 25, characterised in that said network also is 
arranged to be used for the surveillance of the treatment process and/or for the 
upgrading of software for the treatment process. 
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(57) Abstract: Method for treatment, in the foim of regeneration, of accumulators having at least one cell, preferably lead battenes, 
in v/hich a varying direct voltage from a charging unit is applied in intermittent current supply periods, which are interrupted by 
current free pauses, the direct voltage being sufficient to generate gas in the accumulator. During the treatment process, process data 
is registered, for at least one cell in the accumulator, which process dau is used in order to control the treatment process. 
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